The initial purpose of the present study was to determine whether there was a significant incidence of anaemia in otherwise healthy Cardiff children of nursery school age. We then examined the possibility of variation with sex, age, and season, before evaluating the effect of iron administration on Hb level and red cell appearance. Finally the relation of social class to Hb level was investigated.
Materials and Methods
Population studied. A total of 1074 children between 2 and 5 years of age at the first test were included. This constituted approximately 1 in 15 of the total population in this age group, Cardiff's present birth rate being approximately 5000 per annum. This group comprised 618 children in the local authority nurseries, 323 children in private nurseries, and 133 children on admission into residential nurseries of the Children's Department.
Methods ofexamination. At the nurseries capillary blood was collected by fingerprick for Hb (cyanmetha,:moglobin) estimation and two blood films were prepared, stained by the Jenner-Giemsa method. All the films were assessed by the same observer (J.L.). Blood collection was greatly facilitated by the absence of parents.
Repeat tests. The initial tests were undertaken in the winter months (November to April). To assess (Fig. 1 ). All except 2 cases (i.e. 99 * 88 % of the total number) had a Hb level between 8 4 g/100 ml and 15-2 g/100 ml, the 2 exceptions being 6-8 g/100 ml and 15-6 g/100 ml. The mean Hb concentration was 12-3 g/100 ml (SD 1 * 1).
Variation with sex and age. The mean Hb concentration for the age range of 2 to 5 years was 12*4 g/100 ml (SD 1 1) in girls and 12*2 g/100 ml (SD 1 0) in boys. Similar differences between the sexes were observed for each year's class. For both sexes considered together the mean Hb level was 12-0 g/100 ml (SD I 1) Effect of iron administration. The Hb distribution for 163 children before iron administration is shown by the firm line (winter) and dashed line (summer) in Fig. 3 . The mean Hb for this group immediately before iron administration was 11-7 g/100 ml (SD 08).
After 6 weeks of iron administration the mean Hb level was 12 5 g/100 ml (SD 0 8) and the distribution is shown by the dotted line in Fig. 3 year, 12-3 g/100 ml (SD 1 -0) in the 4th year, and 12-4 g/100 ml (SD 1 0) in the 5th year.
Seasonal variation. To examine the possibility of a seasonal variation in the absence of iron therapy, 585 children originally tested during the winter months were retested during the summer months. The initial Hb for this group of children is shown by the broken line in Fig. 2 , with a mean of 12-1 g/100 ml (SD 1 * 0).
The repeat findings after the summer holidays on the same group of 585 children are shown by the firm line in Fig. 2 , with a mean Hb of 12-3 g/100 ml (SD 1 0). This difference of 0 2 g/100 ml between the winter and summer mean Hbs is slight though statistically significant (t 3-42, P <0-001). (----) and summer (-) are very similar. There was thus a rise in the mean Hb level of 1 g/100 ml after iron administration in this group of children. The control study for this same group of 163 children without iron revealed a slight fall in the mean Hb level of 0-15 g/100 ml between winter and summer tests. The Hb rise after iron administration is statistically highly significant (t = 9.0, P <0 001) and its haematological significance becomes even clearer when it is related to the initial Hb level.
Relation of Hb change to initial Hb level. Table I provides a comparison of the mean Hb change occurring spontaneously from winter to summer with that obtained after iron administration, related to the different initial Hb levels. It can be seen that after iron administration the greatest mean Hb rise of 2 2 g/100 ml occurred when the initial Hb was less than 10 g/100 ml. Where the initial Hb was at this level but no iron was given, the spontaneous rise from winter to summer was one-third of that obtained after iron administration.
It is of note that if the initial Hb exceeded 12-4 g/100 ml no change in the mean Hb followed iron administration, the number of cases in which a rise occurred being exactly offset by those in which there was a fall.
Red cell appearance. The initial (winter) blood film examinations of the group of 585 children revealed that though there was some correlation between the Hb level and the degree of hypochromia (graded visually as slight, moderate, or severe), there was a wide scatter of Hb levels for each observed grade of hypochromia.
Relation of red cell appearance to iron therapy. Response to iron therapy was associated with a marked reduction in hypochromia. This is clearly shown in Fig. 4 . The great increase in the proportion of cases with normochromia and the corresponding reduction in the number of cases with hypochromia can be readily seen.
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Social status and Hb. The distribution pattern of the Hb for the 3 different social groups composing the sample of 1074 children is shown in Fig. 5 (---) . In the latter group there is a significantly higher proportion of infants with a low Hb.
The mean Hb for each of these groups was: private nurseries 12 6 g/100 ml (SD 1); local authority nurseries 12 2 g/100 ml (SD 1); and residential nurseries on admission into care 11-4 g/100 ml (SD 1 2). The percentage of cases having Hb levels below 10-5 g/100 ml and above 13 g/100 ml for each group is shown in Table II . If the lower limit of the normal is taken as 2 SDs below the mean level then the following figures are obtained as the lower 'normal' limit for each group, private nurseries 10 8 g/100 ml, local authority nurseries 10 3 g/100 ml, and on admission into care 9 4 g/100 ml.
Since a proportion of the children admitted into care were known to be deprived children, the figures obtained for this group may be discarded as abnormal. The other two figures are quite close together and the figure of 10 5 g/100 ml may reasonably be defined as the figure below which anaemia is deemed to exist. Of the 1074 children studied, 5-200 were below this figure. Discussion A striking finding was the very wide Hb range found in apparently normal children, extending from 6-8 to 15-6 g/100 ml. Excluding the cases at the two extremes there was a near normal distribution curve pattern between the levels of 8 4 and 15 2 g/100 ml. To a clinical observer this wide variation in Hb level was not readily apparent. Even the children with a Hb below 10 5 g/100 ml did not appear appreciably paler than their fellows. Often the pale child was found to have a high Hb level.
The mean Hb level for the whole group of 1074 children was 12 3 g/100 ml. Sex differences were minimal and seasonal variation was slight. The upward trend in the Hb level with increasing age was considerably less in the present study than that found by workers in a number of other countries (Table III) .
It can be seen that several of these studies reveal a considerable rise in the Hb level with increasing age. In New Zealand, for example, the Maoris showed a Hb rise of 2 * 5 g/100 ml between the ages of 2 and 5 years, compared with only 0 4 g/100 ml for Cardiff. The low Hb level of Maori children at 2 years was probably due to prolonged breast feeding and consequent delay in obtaining a balanced diet. The very low figures for Bombay children were the result of grossly inadequate iron intake throughout childhood (Currimbhoy and Phadke, 1963) .
In order to study the effect of iron administration it was essential to have adequate supervision to ensure that each child did take one iron tablet each day. The response obtained, particularly the mean rise of 2-2 g/100 ml when the initial Hb level was 10-5 g/100 ml or less, was both statistically and haematologically significant.
Of the children at private nurseries only 0-3% were found to have a Hb level of less than 10 5 A practical outcome of these findings is that children taken into care in Cardiff are being given iron tablets as a routine on admission. The incidence of anaemia in the local authority day nurseries might also be considered sufficient to justify appropriate action being taken. The administratative problems are forbidding; but it is remarkable how readily the infants themselves co-operate away from an atmosphere of parental apprehension of fingerpricks, in sharp contrast to those children attending hospital outpatients with their parents. A simple screening method undertaken at the nurseries, such as the copper sulphate densitometric test used by blood donor attendants and also found to be a manageable procedure for children (Costeff, 1965) , might well be a practical proposition to eliminate the 95% or so who do not require either further examination or iron therapy.
